1 of the minimisation of prediction errors in contexts of different precision (Hsu et al., 2019) . 2 Minimisation of prediction errors was achieved by stimulus repetition, which is known to 3 result in the extraction of statistical regularities to optimise predictions (i.e., to minimise 4 prediction errors) (Summerfield et al., 2008 (Summerfield et al., , 2011 . Meanwhile, precision was manipulated 5 via changes in the familiarity of prime tones. Participants listened to repetition of probe tones 6 preceded by familiar prime tones (which elicited prediction errors in a high precision context; 7 referred to as mispredicted condition) and probe tones preceded by unfamiliar prime tones 8 (which elicited prediction errors in a low precision context; referred to as unpredicted 9 condition). It was found that the minimisation of prediction errors was modulated by 10 precision on N2m but not N1m. The absence of dissociation on the N1m came as a surprise.
11
One possible explanation is that the N1m merely reflects the overall reduction of prediction 12 errors regardless of precision weighting; the minimisation of prediction errors only 13 differentiates as a function of precision later in the auditory processing stream. An alternative 14 hypothesis is that the N1m is an expression of precision-weighted prediction errors. The lack 15 of evidence was due to the manipulation of precision (via changes in the familiarity of prime 16 tones) being too subtle for listeners to detect automatically.
18
To investigate whether the brain can differentially minimise prediction errors as a function of 19 precision at an early stage of the auditory processing stream, here we adopted a more 20 pronounced manipulation of precision in an MEG experiment. Minimisation of prediction 21 errors was operationalised via stimulus repetition as in our previous research. Meanwhile, in 22 order to augment the contrast between mispredicted and unpredicted conditions, precision 23 was manipulated via changes in the orderliness of prime tones based on the experimental 24 design in Hsu et al. (2015) , given that stimulus regularity was reported to robustly modulate 25 the neural signatures of predictive (un)certainty (Barascud et al., 2016; Southwell et al., 2017; 26 Auksztulewicz et al., 2018) . Specifically, we presented participants with repetition of tone 27 quintets (which consisted of four prime tones and one probe tone). In most cases, a probe 28 tone followed the ascending pattern of primes tones (referred to as predicted condition in 29 Figure 1A top), which served as a baseline here. Crucially, there were two oddball scenarios 30 when a probe tone was considered non-predicted: a probe tone violating the ascending pattern 31 of prime tones when the listener was more certain of what the next stimulus could be (which 32 triggered prediction errors in a high precision context; referred to as mispredicted condition 33 in Figure 1A middle) and a probe tone nested in prime tones of no existing pattern when the 34 listener was less certain of the prediction he/she is making (which triggered prediction errors 35 in a low precision context; referred to as unpredicted condition in Figure 1A bottom). To 36 maintain participants' attention on the stimuli (which can interact with the prediction 37 mechanism otherwise), we required participants to press a key as soon as they detected a 38 softer tone as a cover task. If the minimisation of prediction errors is modulated by precision, From the pool of 14 tones, a total of 500 tone quintets (consisting of four prime tones and one 23 probe tone) were created. In the predicted condition, which comprised 300 tone quintets, the 24 frequency of the four prime tones was ascending in steps of one natural key and the 25 frequency of the probe tone was one natural key higher than the fourth prime tone in the 26 6 series (e.g., E4-F4-G4-A4-B4). Here, the probe tone followed the ascending pattern ( Figure   1 1A top). In the mispredicted condition, which comprised 100 tone quintets, the frequency of 2 the four prime tones was ascending in steps of one natural key and the frequency of the probe 3 tone was two natural keys lower than the first prime tone in the series (e.g., E4-F4-G4-A4-4 C4). Here, the probe tone broke the ascending pattern (Figure 1A middle) . In the unpredicted 5 condition, which comprised 100 tone quintets, the frequency of each tone was determined by 6 random sampling without replacement, with the exception of any continuously rising or 7 falling sequence to avoid the step inertia expectation (e.g., E4-C4-G4-A4-F4). Here, the 8 probe tone cannot be predicted because there was no existing pattern (Figure 1A bottom) .
10
Procedures 11 A total of 5 blocks of 100 trials were presented. A grey fixation cross against black 12 background remained on the screen for the duration of each block (viewed from a distance of 13 120 cm). In each trial, a tone quintet was presented twice and each tone was separated by a 14 517 ms stimulus onset asynchrony (SOA). The tones were presented with an intensity of 15 maximum 70 dB (measured in dBC; range 60 -70 dB). In each condition, 10 percent of the 16 probe tones in their 2nd presentation were of attenuated loudness by 20 dB to serve as targets 17 for the cover task. To maintain participants' attention on the stimuli, we required participants 18 to press a key as soon as they detected a softer tone (without being informed that targets 19 would only appear at the position of the probe tones in their 2nd presentation). Each trial was 20 followed by a jittered inter-trial interval (ITI) of 1200 -1300 ms (Figure 1B) . The whole 21 experiment took around 50 minutes (i.e., 500 trials x 5970 ms). Presentation based on four Head-Position Indicator (HPI) coils, with two at the forehead and two behind 31 the ears. Electro-oculography (EOG) was recorded using electrodes lateral to each eye and 32 above and below the right eye.
34
Offline, head movements were corrected and external noise sources were attenuated using the channels suggesting a right lateralization of the effect. Meanwhile, the repetition difference 1 waves differed between mispredicted and predicted probes (p = 0.017, cluster time points 44-2 84 ms) with the spatial clustering of the channels suggesting a right lateralization of the effect 3 but not between unpredicted and predicted probes (Figure 3A left) .
5
To further examine the direction of repetition effect in each context level, permutation 6 statistics based on t-tests were performed as post hoc analyses. Significant repetition effect 7 was found in predicted probes (repetition enhancement in 2 clusters: p = 0.005, cluster time 8 points 44-84 ms and p = 0.036, cluster time points 44-64 ms) and mispredicted probes 9 (repetition enhancement: p < 0.001, cluster time points 44-84 ms) but not in unpredicted 10 probes (Figure 3A right) .
12
Source-level analysis 13 The source-level analysis failed to find statistically significant effect between mispredicted 14 and unpredicted probes. However, the rest of the findings converged with the sensor-level 15 results. There was a statistically significant effect between the mispredicted and predicted 16 probes with the cluster having two foci, one in the Sylvian fissure and the other in the 17 posterior temporo-parietal area in the right hemisphere but not between unpredicted and 18 predicted probes (Figure 3A lower) .
20
N1m time window (88-148 ms) 21 Sensor-level analysis 22 Permutation statistics in the N1m time window showed a main effect of context for the 23 repetition difference waves, indicating a significant repetition x context interaction (p = 0.002, 24 cluster time points 96-148 ms). Post hoc pairwise ANOVA between three context levels 25 further showed that the repetition difference waves differed between mispredicted and 26 unpredicted probes (p = 0.005, cluster time points 100-148 ms) with the spatial clustering of 27 the channels suggesting a left lateralization of the effect. Meanwhile, the repetition difference 28 waves differed between mispredicted and predicted probes (p < 0.001, cluster time points 96-29 148 ms) with the spatial clustering of the channels suggesting a left lateralization of the effect 30 but not between unpredicted and predicted probes (Figure 3B left) .
32
To further examine the direction of repetition effect in each context level, permutation 33 statistics based on t-tests were performed as post hoc analyses. Significant repetition effect 34 was found in predicted probes (repetition enhancement: p < 0.001, cluster time points 104-35 144 ms) and mispredicted probes (repetition suppression: p < 0.001, cluster time points 96-36 148 ms) but not in unpredicted probes (Figure 3B right) .
38
Source-level analysis 39 The source-level results converged with the sensor-level results, showing a statistically 40 significant effect between mispredicted and unpredicted probes. Specifically, we found a 41 cluster extending from the frontal areas to the posterior temporal areas in the left hemisphere. repetition. In contrast, the current study was designed to look into this issue. Importantly, our 7 results extend the notion in the predictive coding model of perception that context precision 8 can adjust the weighting of prediction errors (Friston, 2005 (Friston, , 2009 Feldman & Friston, 2010; 9 Schröger et al., 2015; Hsu et al., 2015 Hsu et al., , 2018 . Specifically, we demonstrated that context 10 precision can also influence the dynamics of how prediction errors are minimised upon the 11 learning of statistical regularities (achieved by stimulus repetition), as the minimisation of 12 mispredicted and unpredicted errors seems to recruit distinct networks.
14
In general, the earliest component that is consistently modulated by the prediction mechanism 15 in adults is the N1m. Here we demonstrated a previously unreported earlier modulation of 16 context precision on the P1m. P1m (and its electrical counterpart P1) is considered an 17 obligatory component of auditory response. Its amplitude was reported to substantially 18 suppress when paired stimuli were presented (Waldo & Freedman, 1986; Dolu et al., 2001) .
19
This was thought to reflect the mechanism of sensory gating, which filters out redundant 20 information to prevent overloading the limited capacities of higher-order stages in auditory 
35
It is possible that auditory trace formation is more efficient in high than low precision context.
36
Another candidate mechanism is attention. Although P1m was long considered a preattentive 37 component in information processing, there was evidence that selective attention could 38 enhance the P1m (Giuliano et al., 2014) . Therefore, it might be that repetition of mispredicted 39 probes attracted more attention than repetition of unpredicted probes. This would mean to say 40 that more attention is allocated to the processing of prediction errors embedded in high than 41 low precision context.
